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(54) Composition for an organic el element and method of manufacturing the organic el element 



(57) A composition for an organic EL element which 
can form a high precision pattern in a simple manner 
and in a short time and a method of manufacturing the 
organic EL element are cfisclosed. By using the compo- 
sition, optimum film design and luminescence charac- 
teristic can be easily obtained, and an ac^ustment of a 
luminescence efficiency can also be easily perlbnned. 
The composition for an organic EL element comprises a 
precursor of a conjugated organic polymer compound 
for fonning at least one luminescent layer (106), (107), 
(1 08) having a certain color and at least one kind of flu- 
orescent dye for changing the luminescence character- 
istic of the luminescent layer. The luminescent layer is 
made from a pattern formed by an ink-jet method. As for 
the precursor, a precursor of PPV. PPV derivative or the 
like is preferabty used. Further, it is preferable that the 
composition for the organic EL element satisfies at least 
one of the conditions including a contact angle of 30 to 
1 70degrees with respect to a nozzle surface of a nozzle 
provided in a head of an ink-jet device used for the ink- 
jet method for discharging the composition, a viscosity 
of 1 to 20cp and a surface tension of 20 to 70dyne/fcm. 
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Description 



BACKGROUND OF THE INVEWTION 
5 Reld of the Invention 

The present invention relates to a composition for an electroluminescent (EL) element, and more particularly to a 
composition tor an organic EL element, and a method of manufeduring the organic EL element. 

w Description of the Background Art 

An organic EL element has a constitution in which a cathode and an anode are connected to the opposite sides of 
a solid thin fflm containing a fluorescent organic compound. When a voltage is applied aaoss the electrodes, electrons 
and holes are injected into the thin film, and they migrate according to the generated electric field and recombine witii 

15 each other. At the time, excitons are produced by the energy liberated upon the recombination, and energy (in the form 
of fluorescence or phosphorescence) is emitted when the excitons are returned to the ground state thereof- This phe- 
nomenon is called electroluminescence. 

The characteristic of an organic EL element resides in the point that a high luminance surikie enission of 100 to 
lOO.OOOod /m^ is possUe at a low voltage of less tiian about lOV. Further, since organic conpounds are used there is 

20 an unlimited possibility as to the selection of the raw materials. This is the exceflent advantage of the EL element, which 
cannot be found in other material systems. For example, by appropriate selection of the Wnds of the fluorescent mate- 
nais. ft is possUe to provide emission of visible rays ranging from blue color to red color. 

In this connection, the luminescence efficiency and the stability of tiie EL element which are inportant factors of 
the EL element are achieved by a luminescent layer. In the past doping of high efficiency f lucrum dyes into the lun^- 

25 nescent layer has been carried out in order to improve the luminescence efficiency and change tiie emission wave- 
length. 

The conventional organic EL element is formed into a thin film laminated-type orgar^c tWn fflm EL element in which 
a low molecular material (host material) is mainly used as an organic EL material so tiiat the thin film is form'ed of tiie 
low molecular material. Such an organic EL material is fomied by adding a fluorescent dye to a low molecular weight 
30 host material. Examples of such an EL element include an element obtained by adcfing a fluorescent dye such as peryl- 
ene or distyrylbiphenyl to a host material such as aluminum quinolynol conplex (Alpa) or distyrylbiphenyl or the like 

In order to form a thin flm from such a low molecular dye compound, a vapor deposition method has been so far 
enployed. However, it is diff icutt to obtain a homogeneous defect free ttiin film by the vapor deposition mettiod Further 
^ the vapor deposition is not an efficient method, since it takes a long time to form several organic layers by ttie method. 

SUMMARY OF THE INVEMTION 

It is an object of the present invention to provide a composition tor an organic EL element and a method of manu- 
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I. it Is prefeired that the conposition for the organic EL element satisfies at least one of the conditions 
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indudino a c»ntact angle of 30 to iTOdegrees with respect to a material constituting a nozzle surface of a nozzle pro- 
vided in a head of a device used fa an ink-jet method for cSschanging the composition, a viscosity of 1 to 20cp and a 
surface tension of 20 to 70dyne/cm. 

The conpoeition for the organic EL element according to the present invention is used lor a pattern formation for 
5 the luminescent layer, and the pattern fbmiation is canied out by the ink-jet method, wherein the composition has a con- 
tact angle of 30 to 1 TOde^ees with respect to a material constituting a nozzle surface of a nozzle provided in a head of 
an Ink-jet device fbr discharging the composition. 

Further, the present inventkxt ts also directed to a method of manufacturing the organic EL element The method 
conprises the steps of coating a pattern tjy discharging a compositksn for an organic EL element containing a precursa 
10 of a conjugated organic polymer compound from a head by an ink-jet method, and forming at least one luminescent 
layer fbr a certain color by conjugating the precusor of the conjugated organic polymer compound. 

In this method, it is prefen-ed that the composition further includes at least one kind of luminescent dye for changing 
a luminescence characteristic of the luminescent layer. In this case, the luminescence characteristic is a maximum 
wavelength of tight absorption. 

IS Further, it is preferred that the conjugated organic polymer conpound includes a hole ir^ection type material. Fur- 
ther, it is also prefen-ed that the precursor of the corrugated organte polymer conpound includes a precursor of a poty- 
allyfene vinylene. and nwe preferably a precursor of a polyparaphenyiene vinylene or a polyparaphenylene vinylene 
derivativa 

The fluorescent dye is preferably at least one selected from rtiodamine or rtiodamine derivative, (fistyryfbiphenyl or 
20 distyrybiphenyi derivative, coumarin or counarin derivative, tetraphenyibutadene (TPB) or tetraphenytxrtadiene deriv- 
ative, and quinacridone or quinacridone derivative. 

Further, rt is preferred that the composition fbr the organic EL element satisfies at least one of the conditions includ- 
ing a contact angle of 30 to ITOdegreeswitii respect to a nozzle surface of a nozzle provkJed in a head of a device used 
for tile ink-jet method fbr discharging the conposition, a viscosity of 1 to 20cp and a surface tenswn of 20 to 70dyne/cm. 

25 

BRIEF DESCRIPTION OF TKE DRAWINGS 

Rg. 1 is a sectional view which shows steps performed in the manufacturing method of the present inverrtion. 
Ftg. 2 is a perspective view which shews an example of a configuration of a head of an ink-jet devrce which is used 
30 in the manufacturing method of the present Invention. 

Rg. 3 is a sectional view of ttie nozzle part of ttie head of the ink-jet device shewn in Rg. 2. 

Rg. 4 is a diagram which shows wavelengtti at absorption of light in each of the luminescent layers of the organic 

EL element (Exanple 1 ) according to the preserrt invention. 

Rg. 5 is a sectional view which shows steps performed in anottier embodiment of the manufacturing method of the 
35 present invention. 

PREFERRED EMBODIMENTS OF TOE INVENTION 

Hereinbelow, a composition for an organic EL element (hereinafter, referred to as •compositionT and a metiiod of 
40 manufacturing tiie organic EL element acoordng to ttie present invention wHI be described in detail based on the pre- 
ferred embodiments shown in the accompanying drawings. 

The composition for the organic EL element of the present invention is used to torm at least one luminescent layer 
having a certain cotor. and the luminescent layer is formed from a pattern of the conrposition which is formed by ttie ink- 
jet method. The compositi o n lor the organic EL element includes as its mam component a precursor of a conjugated 
43 organic polymer conpound (hereinafter, referred to as "precursor^ fbr forming the tunotnescent tayer and at least one 
kind of fluorescent dye lor changing the emrssion characteristic of ttie luntinescent layer. 

Here, the precursor rrmars a rmterial which coated for pattern fbnnation as a composition fbr ttie organic EL 
together with a fluorescent dye and ttien conjugated by heating a ttie like as shown, fbr oDcanpte. by ttie following chem- 
ical formi^ (I) ttiereby producing a conjugated aganic polymer EL layer. For example, when the precursor is a sutfo- 
50 ntum salt, an elirnnatun of tine sutfbnium group is caused by a heat treatment so that ttie precursor is turned into ttie 
conjugated organic polymer compound. 
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PPV 



Such a conjugated organic polymer ooirpound exhibitE a strong fluorescence in the solid state, and is capable of form- 
ing a homogeneous and stalUe solid si4>eftNn film. wwipaDieoiiorm 

^'^V^H^^!^ '^'^ "^"^ ^ and has a high adhesion to an TO 

eleclroda In addifion. such a precursor can form a stuidy conjugated polymer film after hardening. Further since the 

3o^ le l^SJ "^'"^ ''"^ the thin film easily « a short time arxl to (brm the tin fiS 

It is preferred that the conjugated organic polymer compound Is a hole injection and transfer tvoe material Vlfth this 

Asfbreor^erttheprecursorofsuehaconiugatedor^ 
■s preferable. Since the pdyallylene vinylene precursor is soluble to a water-based solvWroSTiSinS 
possWe to prepare easily the composition tor the organic EL element. Farther. since8ud,a0^S^J3ir 
.zed under certain conditions, it is possible to obtain a thin film having high optolqua% 
„hJ^![^*f ^ ° PCyallytene vinylene precursor include: precuisor of PF»V derivative such as PPV (pdyfoara- 
phenytene vinylene)) precursor. MO-PPV (poly(2.5Klimethoxy.l.-H*enylene vinylene)) precunw. CN-PpJSS 
b|shexyl«y.l,-H)henylene^1<yanovjnylere))) precursa. MEH-PPV (polyP-miuWi^^lylheJtay)]^^ 

P<*'fa"vHhiophene)precureasuchas PTV^is-S^eSeSSjt^r 
cureor and the Wb: PFV (poly(2.5.furylene vinylene)) precursor; poMP«mphenylenSp«cu%or 
prea.rBor.andthelika Among these precurson;. the precursor Of PPV orTpv^^ 

ing chemical fennjla (II) is most preferahlft sucn as snown in the Wlow- 
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Jn addifion. as lor exanples of polymer organic compound other than the PPV Draci«or whirh ^ntr^.i 
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the maximum wavelength of light absaption (emitted color) of the luminescent layera 

f^ianfrefy; a fluorescent dye can be utilized not only as a material for the luminescent lay« but also as a material for 
the coloring matter which exhibits the hjntinescence function by itself. This is because almost all of the energy of the 
excitons which are generated by the reccrrtjination of carriers on the molecules of a conjugated organic polymer com- 
pound can be transferred onto the molecules of the fluorescent dye. In this case, the current quantum eff iciwcy of the 
EL element is also increased, because the luminescence arises only from the molecules of the fluorescent dye which 
have a high fluorescence quantum efficiency. Accordingly, by the addition of a fluorescent dye into the conposition for 
the organic EL element the luminescence spectrum of the luminescent layer becomes the spectrum of the f kjorescent 
dye. thereby enabling to change the emitted color. ^ 

In this connection, it should be noted that what is meant here by the cwrent quantum eff iaency is a scale tor con- 
sidering the luminescence performance according to the hjminescence function, and it is defined by the following 
expression. 



n E - energy of emitted photon / inputted electrical energy 

15 

In this way. by changing the maxwnum wavelength of light absorption by the doping of an appropriate fluorescent 
dye, it becomes possible, for example, to emit the three primary colors of red, green and blue, thereby enabling to obtain 
a full coior cfisplay devica 

Further, the doping of the fluorescent dye also makes it possft)le to improve extremely the luminous efficiency of 
20 the organic EL element 

As for a fluorescent dye used tor the red luminescent layer, laser dye DCM-1 . rhodamro or a rhodamine derivative, 
perylene and the like are preferably used. These fluorescent dyes are soluble to solvents because they are low mde^ 
cules. and have a high compatibility with PPV or the like, so that a luminescent layer with a good uniformity and good 
stability can be formed. 

25 As for exanples of the rhodamine derivative f luorescwn dyes, rhodamine B, rhodantine B base, rhodan^ne 6G and 
rhodamine 101 percMorate and the like can be mentioned. 

Further, as for a fluorescent dye used in the green tominescent layer, quinacridone^ rubrene, DCJT and their deriv- 
atives are preferably used. Since these fluorescent dyes are low molecules in the same manner as the f luorescort dyes 
to be used in the above-mentfoned red luminescent layer, they are sdi^e to solvents and have a h^^ corrpatibility with 
30 PPV or the like, so that the luminescent layer can be fonmed. 

As for the fluorescent dye used in the blue luminescent layer, distyrylbiphenyl and its derivative are preferable. 
These fluorescent dyes are soluble to solvents in the same manner as the above-mentioned fluorescent dyes tor the 
red luminescent layer, and have high compattoflity witt) PPV or the Kke; so that the luminescent layer can be famed. 
Further, as for other fluorescent dyes for generating blue emitted color, coumwin and coumarin derivative can be 
35 mentioned. These fluorescent dyes are soluble to solvents because they are tow molecules in the same manner as the 
above-mentioned fluorescent dyes, and have high compattoility with PPV or the like, so that the luminescent layer can 
be formed. 

As for examples of the coumarin derivative fluorescent dyes, coumarin-1. coumarin-6. coun«rin-7. coumarin 120 
coumann 1 38. coumarin 1 52, coumarin 1 53, coumarin 311, coumarin 314, coumarin 334. coumarin 337 coumarin 343 
40 and the like can be mentk>ned. 

Further, as fbr other ftoorescent dyee (luminescem materials) for generating blue emitted cotor, tetraphenyOxrtaS- 
ene fTPB) or TPB derivative. DPVBi and the like are preferable. Since these fluorescent dyes (luminescent materials) 
are also low molecules, they are soliisle to solvents, and have high compattt>aity with PPV, so that the luminescent layer 
can be formed. 

These ftoorescent dyes and krtnescem materials as described above can be selective 
of a mixture of two or more of them. 

The amount of these fluorescent dyes to be added to the solid conponem of the preorsor of the conjugated 
orgarac polymer compound are prefer^ 0-5 to I0wt%. and more preferably 1.0 to 5.0wt%. If the amoirt of the flo- 
rescent dye to be added is too nmch. it becomes difffcuit to maintain the weather resistance and the durabBity of the 
luninescent layer. On the other hand, the amount of the florescem dye to be added is too little, it Is inpossible to obtain 
suffiaently the effect of adding the florescent dye. 

Moreover, it is preferable that the precursa arxi the fluorescent dye are dissolved or di^ersed into a polar solvart. 
Since the polar solvent is capable of readily dissolving or homogeneously dispersing the precursa and the fluorescent 
dye use of the polar wlvent makes it possible to pr«.ent the solid component in the organic EL conpositiai from being 
sludc at the nozzle hole of ink-jet device and to prevent the nozzle hole from being clogged with the solid corrconent 
Further, rt also contributes to maintain the high contact angle of the ink at the nozzle hole. In this way. it is oossible to 
prevent the bend in the jetted direction of the ink. 

As fbr examples of the polar solvent, water; water compatible alcohol such as methanol, ethanol and the like: 
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organic so(vent& such as N.N^Tnethylfbrmamide (DMF). N-methy^)yrrolidone (NMP), dimethylimidazoline (DMH 
dimethylsulioxicle (DMSO) and the like; and inorganic solvents can be mentioned. Each of these solvents can be used 
alone or in the form of an appropriate mixture of two or more of them. 

In addition, it is prefen^ that a wetting agent is added in the composition for the organic EL element With this 
5 arrangement, it is possble to prevent effectively the composition from being dried and solidfted at the ink-jet nozzle 
hole. As for examples of such a wetting agent, polyhydric alcohols such as glycerin and diethylene glycol and the like 
can be mentioned. In this case, it is possible to use a mixture of two or mae of them. The amount of the wetting agent 
to be added is preferably about 5 to 20wt% with respect to the total amount of the composition for the organic EL ele- 
menl. 

w Moreover, other additives and film stabilizing materials may also be added. Fbr exanple. stabilizer, anti-aging 
agent. pH atfiusting agent, antiseptic agent, resin enulsion. leveling agent or the Ito may be added. 

According to the method of manufacturing the organic EL element by the ink-jet method, the above^nentoned 
composition which Is in the fbrm of a discharge liquid is discharged from the head of the device used tor the ink-iet 
method to fbrm a pattern of at least one luminescent layer with one odor selected from the thee primary colore corn- 
's prising red. green and Uue and theirlntermecSatecotors. 

According to the ink-jet method, a fine pattern formation can be earned out sin^y in a short time In addition 
through adjustment of the discharging amount or the concentratkjn of the discharge liquid, film properties such as fHni 
thickness and fHm area and the like, and the emission capaUllty such as emisston balance and luminance can be con- 
trolled readily and artjitrarily. V« UDW«I 

^ desJibed°Sw. formation by the Ink-jet method has characteristics as 

It is prefwaae that the cortiposifions have a contact angle of 30 to 170 degrees, and more prefe 35to65 
degrees. With respect to the material constituting the nozzle surface of the nozzle provided in the head of the ink-jet 
device. When the contact angle Is set to a value within this range, it Is possUe to carry out a precise patterning by su>- 
pressing the bend In the jetted direction of the conposition. P«»ming oy s»4>- 

.^^H^I' " *f * '** ^ composition with respect to the material cor^ 

stttutingaienozzlesuri&ceincreases. so that there isacasethmtheconpositkxi adheres asym^ 
ery of Uie nozzle hole at the time of discharging the compositksn. In this case, an attraction acts between ttie 
Gonposmon adhered to the nozzle hole and the composition to be discharged. This causes the discharge of the com- 
positon by a namnrlbrm force. whk*i gives rise to a situation so-called "bend in the jetted direction- in which the com- 
fXKjbon IS unable to rwich the target positnn. Further, the occurrence frequency of the bend in the jetted direction also 

in^^Z^'*; ^J'l^^ " ' ^° '^'^^ 'Refaction between the cofrposi- 

h ^ * """^ and the shape of the meniscus at the tf> of the nozzle is unstable, so^ 

me control of the amount and the timings of discharge of the conposition becomes dHftault 
,h» -IHT® dwc^ons. what is meant here by the bend In the jetted directton refers to a situation in whk:h when 
he compos*on s discharged from the nozzle, the point of Impact of a dot deviates from the target positk)n by 

the jetted droaion occurs after a continuous discharge of the conposition Is started at the frequency of 7200Hz 

rJ^S^rZT^ be eliminated by cleaning the head. In this c<«,ection, more frequemhead cleaning is 
required for more frequency of occun-ence of the bend in the jetted direction, and this causes todeteriorate ttie manu- 

quency of the bend tn the jetted direction is more than 1 coo seconds 
ternSSS'^SS^S'""'*"^ 

i.„ m'^' " * "JH!^^ "^^^ °* composition is 1 to 20c^ and more preferably 2 to 4cp If the viscos- 
S^l^Zrf^ " !^ "^"^ ^"^ dye in the^r^IrTS, 

A ^ ^ 1 ™* imposstte to discharge Hie composition smoothly from the nozzle Futher it becomes 
drfficuH to carry out patterning unless ottierwise the speciflcatfon of the ink-jrt devk:e is changedT^ax^SiT 

« i^"^^^"' '^^^'"^ conposHion has ttie surface tension of 20 to 70 dyne/cm. am more preferat^v 
25 to 40 dyne/cm. By restricting the suriaee tension to such a ranges it is possUe to suwre^lhl hJnd ^ 

ert'^e'S^'ir^'^rr^ 

ner as ttte case of the above-mertwned contact angle. If the surface tension is less than 20 dyna^cm. the wettabil^ 
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the composition with respect to the material constituting the nozzle surface increasea As a result, not only the bend in 
the jetted direction occurs, but also its occun-ence frequency tends to increase as is discussed with reference to the 
case of the contart angle On the other hand, if it exceeds 70 dyne/cm. the shape of the meniscus at the tip of the nozzle 
is not stable, which results in the difficulty in the control of the amount and the timings of discharge of the composition. 

Further, as for the composition of the organic B element of this invention, it is preferable to use a conposrtion which 
has a characteristic that satisfies the above-mentioned numerical range for at least one of the characteristics including 
the contact angle, the viscosity and the surface tension described above. In this connection, it is more preferable to use 
a composition which has a characteristic that satisfies the above-mentioned numerical ranges for arbitrary con*ination 
of two characteristics, and it is most preferable to use a composition which has a characteristic that satisfies ail the 
numerical ranges. TTiese compositions are mae suitable for the ink-jet method. 

The noethod of manufacturing the organic EL element according to the present invention is characterized by includ- 
ing a step of coating a conrposition for the organic EL element primarily containing a precursor of a conjugated organic 
polymer compound by jetting out it from the nozzle hole of the head for the ink-jet devtee to torn a pattern, and a step 
of forming a luminescent layer by conjugating the precursor of tiie conjugated organic polymer coirpound descrtoed 
above. As a compoeitfon for the organic EL element used in this method, the compositions for the organic EL element 
described above may be employed. 

The precursor of the conjugated organte polymer compound is readily sotutie to so*vents. and has a large degrees 
of freedom in the selection for the contact angle, viscosity and surface tensron of the jetting Ik^d. Accordingly, since it 
is possible to discharge an artDitrary amount of the composition to an artiitrary positfon, a precise pattern formation can 
be performed and the emission characteristics and the film properties of the luminescent layer can be easily controlled. 

TTie method of conjugating the precursor of the conjugated organfc polymer compound is not particularly limited, 
but rt is preferable to be achieved by a heat treatment. In this way. the luminescent layer can be easily formed with a 
simple manner. 

It is preferable that the composition for the organic EL element mainly contains a precursor of a conjugated ora- 
ganic polymer compound for forming a luminesQent layer, and at least one kind of fluorescent dye for changing the luni- 
nescence characteristics of the luminescent layer. Since the precursor of the conjugated organic polymer confound 
forms a solid thin film, the fluorescent dye itself is not rec|uired to possess a thin film formation capability, so that it may 
be used in the form of dispersing molecules. Because of this, various fluorescent dyes can be selected widely, thereby 
enabling to form a desired luminescent layer. 

Moreover, as for the precursa of the conjugated organic polymer compound and the fluorescent dye, those com- 
pounds described in the above may be employed. 

The structure of ttie head of the ink-jet device used in the manufacturing method of the organic EL element accord- 
ing to the present invention is shown in Rg. 2. 

The head 10 for the ink-jet device is provided with, for example, a stainless steel nozzle plate 11 and a vibration 
plate 13, and they are coupled via partitfoning members (reservoir plates) 1& 

Between the nozzle plate 1 1 and the vbration plate 13, a liquki storage 21 and a plurality of spaces 19 are formed 
fay means of the reservoir plates 15. TTie inskJe of the respective spaces 19 and the liquki staage 21 are filled with the 
a)niposition according to the present Invention, and the spaces 19 communicate with the lk)ukJ storage 21 by means 
of supply ports 23. w "7 

Furttier a nozzle hole 25 is provkied in the nozzle plate 11 for discharging the conposition in a jet-form from the 
s^ces 19. On the other hand, a hole 27 is formed in the vibratfon plate 13 tor supplying the composition to the liquki 
storage 21. 

Further, on a surface of the vibration plate 1 3 which is opposite to the other surface that faces with tfie spaces 1 9 
piezoelectric elements 29 are attached at positions corresponding to the positions of the respective spaces 19 

When the piezoelectric element 29 is energized, the piezoelectric element 29 and the vbration plate' 13 are 
deformed, by which the volume of the space 19 is changed, so that the material for the thin fUm is discharged from the 
nozzle hole 25 toward the substrate. u.ow«.y«u from ire 

In this regard, it is preferable that a water repellent treatment such as Tefton coating treatment or the like are made 
a^ ttie inner wail portion of the nozzle hole 25 and its peripheral part in order to prevent the bend in the jetted direction 
Of the composition and prevent clogging of the hole by the compositfon. 

Using the head with the above construction, it is possible to form organic EL luminescent layers respectively by dis- 
charging the compositions corresponding ta for example, the three primary colors red. blue, and green according to 
predetermined patterns, thereby enabling to form the pixels. 

According to the ink^et method using the ink^et device as described above, the amount of the corrposition to be 
d^harged. the number of times of the discharge and the forms of patterns can be adjusted easily and handily, so that 
the luminescent characteristics and film thickness and the like of the luminescent layers can be controlled 

Fig. 1 IS a sectional view which shows steps perfonned in the embodiment of the manufacturing method for an 
organic EL element of the present inventfon. 
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Rrst pixel electrodes 101, 102 and 103 are formed on a transparent substrate 104 such as a substrate made of 
glass. As tor examples of the forming method for these pixel electrodes, photolithography, vacuum deposition method 
sputtering method and pyrosol method can be mentioned. 

These pixel electrodes are preferably transparent. As for the materials constituting the transparent pixel electrodes 
a tin oxide film, an TO (indium tin oxide) film and a composite oxide film of indium oxide and zinc oxide can be men- 
tioned. 

Then, the spaces between the pixel electrodes are burled, and then banks 105 which act not only as a light cut-off 
layer but also an ink ctop preventing wall are formed, for example, by photolithography. 

Further, after coating and patterning red. green and blue compositions by jetting the above-mentioned conposi- 
tions from the head 1 10 of the ink-jet device 109. they are undergone heat treatment under a nitrogen atmosphere to 
conjugate the precursors in the compositions, thereby forming luminescent layers 1 06 (red). 1 07 (g-een) and 1 08 (blue) 
in the form of patterns. 

In addition, an electron injection and transfer layer 1 1 1 is laminated on the luminescent layers 106. 107 and 108. 
The electron injection and transfer layer 1 1 1 facifitates the injection of the electrons from the cathode, and contributes 
to the prevention of electrode quenching by keeping the luminescent portions away from the cathode to establish a bet- 
ter contact with the cathode. As for the electron injection and transfer layer ill, aluminum quinolynd complex to which 
the doping is not carried out can be used. As for other organic compounds which are capable of fonning an electron 
injectkxi and transfer layer, oxadiazole derivatives such as PBD. OXD-8 and the like; DSA; Bebq: triazde derivative; 
azomethine conplex; porphyrin complex; benzoxadiazol complex; and the like can be mentioned. In this case the elec- 
tron injectiori and transfer layer may be formed by using any one of these compounds, or mixing or laminating two or 
more of these compounds. 

TTie forming method for the electron injectfon and transfer layer 1 11 is not limited to a specific method It is possible 
to form the electron injectkxi and transfer layer 1 1 1 by using, for exanple. ink-jet method, vacuum deposition method 
dipping method, spin coating method, casting method. capiPary method. roP coating method, bar coating method or the 

25 like. 

In this case, at the vicinity of the interface between the luminescent layer and the hole injectfon and transfer layer 
a part of the materials contained in either of layers may exist in the state of mutual inpregnation and diffusing into the 
other layo*. ^ 

Then, a cathode 1 13 is formed, thereby the organic EL element can be obtained. In this case, it is preferred that 
the cathode 1 13 is formed into a metallic thin film electrode. As tor examples of the metal tor forming the cathode Mg 
Ag. Al. U and the like can be mentioned. In addition, a material having small work function can be used tor the material 
for the cathode 1 1 3. For example, alkali metal, alkali earth metal such as Ca and the like, and alloys containing these 
metals can bs usad. 

The cathode 1 13 may be formed by using, for example, deposrtion method, sputtering method or the like 
Bg. S Is a sectional view which shows a process of another embodiment of the manufacturing method for an 
organic EL etement according to the present invention. «u i" dn 

First in the same way as the embodiment shown in Rg. i . pixel electrodes 101 . 102 and 103 are fornied on a trans- 
parent subetrafe 104 such as a glass substrate, and then banks 105 are tonned by means of photolithography 

Further, the compositions are jetted out from a head 1 10 for an inkHet device 109 so that the patterns of comoosi- 
tionsforvariouscolOfBarecoatedandfofmedontothepixelelectrodeslOI. 102and103. 

* '8 <=^«^ o"« ^« a" "«">gen atmosphere to obtain thin films through conju- 

gatioo of ttie precuisor m each composition, and thereby patterns of the luminescent layers 106 (red) and 107 (green) 
areformedl \a / 

Next, as shown in the fl^ire. a blue luminescent layer 108 Is formed on the red luminescent layer 106 the green 

mary cotors including red. green and blue, but also to bury the level differences between the banks 1 05 L each (5 Se 
red luminescent layer 106 and the green luminescent layer 107 so as to be flattened ar« eacn or tne 

th« iilL^^'!5[ ""^^ 'T^ "'^ "^'^ for the blue luminescent layer 1 08. It is possible to form 
!nk-l?mS " """^ '^'^^ ""^ °' <"^^°' "Sing me 

no J?<i!Z~"'t^!TlLT 8'«^n NecHon and transfer material such as aluminum qui- 

and ^^^f'fl.t ""'J!""'"**'nt''* ^"^^^ ^ " luminescent layer formed of a hole injection 

Sl^^fn^ii^f L« r '""^ 'ayer or the like, it Is also possible to inject and transfer eff Icierily the 
electrons and the holes from the respective electrodes into these laminated luminescent layers, thereby enablina to 
more improve the luminous efficiency. ^ enawing to 

Furthemiore, when an electron injection and transfer layer is laminated with a hole injection and transfer layer, the 
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fLJiction of hole injection and transfer and the function of electron injection and transfer can be assigned separately to 
different layers, so that optimum design can be selected for the respective materials. 

As described above, when at least one organic luminescent layer for any odor is formed by the ink-jet method, the 
luninescent layer for the other color may be formed by a different method. Therefore, even when a luminescent material 

5 which is not so suited for the ink-jet method is used, a full color organic EL element can be formed by using such a mate- 
rial in a combination with other organic luminescent materials that are suited for the ink-jet method, so that the latitude 
in the design for the EL elen^ent will be expanded. 

As for examples of the forming method used for the formation of the luninescent layer other than the ink-jet 
method, photolithography method, vacuum depositkxi method, printing method, transfer method, dipping method, spin 

w coating method, casting method, capillary method, bar coating method, roll coating method and the like can be men- 
tioned. 

Finally, a cathode (a counter electrode) 1 13 Is formed, thereby the organic EL element is conpleted. 
Hereinbelow, the composition for an organic EL element and the method of manufacturing an organic EL element 
according to the present invention are described in details with reference to the actual exanples. 

15 

1 . Manufacturing of Organic EL Element 



(Example 1} 



20 The compositfons for the organic EL element made from the compositions shown In T^e 1 were prepared for 
respective colors, and then the organfc EL element was manufactif ed using the conpositfona 

As shown in Fig. 1, on the glass substrate 104, ITO transparent pixel electrodes 101. 102 and 103 were formed by 
means of photolithography so as to form respectively a pattern having a pitch of 100 jtm and a thickness of 0.1 ^m. 

Then, banks 105 made of photosensitive pdyimide were formed by photolithography so as to bury the spaces 
25 between the (TO transparent pixel electrodes. In this case, each of the banks 105 was designed so as to have a width 
of 20 ^m and a thickness of 2.0 ^m. respectively 

Further, the luminescem materials for the respective cotors were coated to fomi patterns by jetting the conposi- 
tkxis from the head 1 10 of the ink-jet device 109. Then, they were undergone heat treatment under a nitrogen atmos- 
phere at 150'C for 4 hours to conjugate the precursors in the conpositions of the materials so as to obtain thin films, 
30 thereby Obtaining luminescem layers 106 (red). 107 (green) and 108 (blue) which errtt red. green and blue, respectively 

Next, the vacuum depositfon was earned out using the aluminum quinolynd conplax to which no doping was car- 
ried out to form an electron injectfon and transfer layer 1 1 1 having a thickness of 0.1 jim. 

Finally, an Al - U electrode having a thickness of 0.8 jim was fonned as the cathode 1 13 by the depositfon method 
thereby manufacturing the organic EL element 

35 

(Example 2) 

The organic EL element was manufactured in the same way as Example 1 except that quinacridone of 0 075 wt% 
(ratio for solid portfon of PPV precursor: 2wt % ) was added into the green luminescent layer composition as a f luaes- 
40 cent dye as shown in Table 2. 



(Example 3) 

The orgartc EL element was manufactued in the same way as Example 1 except that rhodamine 1 01 was used as 
a fluorescent dye in the red luminescent layer composition as shown in Table 3. 



(Example 4} 



. ^ ^1 °?w^f ^® manufactured in the same way as Example 1 except that coumarin 6 of 0.00375wt % 

50 and dtstyrylbiphenyl of 0.00375wt % (ratio for solid portion of PPV precursor: 1 wt %) were used as a fluaescent dye in 

the blue luminescent layer compositfon and that glycerin of 3wt % and diethylene glycol of 1 2wt% were used as a wet- 

ting agent as shown in Table 4. 



(Example 5) 

The organic EL element was manufactured in the same 
of 0.0075wt % (ratio tor solid portion of PPV precursor: 2wt 
layer composition and quinacridone of 0.0075wt % (ratfo for 



way as Example 1 except that tetraphenytbutadiene (TPB) 
%) was used as a fluorescent dye in the blue luminescent 
solid portion of PPV precursor: 2wt %) was used as a flu- 
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orescent dye in the green luminescent layer composition, respectively, and that glycerin of 3wt% and diethylene glycol 
of 1 2wt% were used as a wetting agent as shown in Table 5. 

(Example 6) 

The aganic EL element was manufactured in the same way as Example 1 except that coumarin 138 was used in 
the Uue luminescent layer composition as a fluorescent dye as shown in Table 6. 

(Example 7) 

The organic EL element was manufactured in the same way as Example 1 except that CN-PPV precursor which 
emits red color was used instead of PPV precursor and that distyrylbiphenyl of 0.0075wt% (ratio for solid portion of PPV 
precursor: 2wt%) was used as a blue fluorescent dye and quinacridone of 0.0075wt % (ratio for solid portion of PPV 
precursor: 2wt %) was used as a green fluorescent dye without adding any red fluorescent dye, as shown in Table 7. 

(Comparative Exanple 1} 



20 



25 



30 



As shown in Table 8. compositions for an organic B element In which alurrinum quinolynol conplex (Aloa) was 
added as a host material and in which DCM-1 (red). TPB (blue) and coumarin 6 (green) were added as a dopant 
respectively, was prepared, and then the red. green and blue luminescent layers were fcxmed using the conposition^ 
by means d vacuum deposition method to obtain an organic EL element 

(Comparative Exanple 2) 

As shown in Table 9, compositions for an EL element were prepared, in which aluminum qunolynol corrclex (Ma^) 
was added as a host material. DCM-I (red), TPB (blue) and coumarin 6 (green) were added to the respective corrpo- 
sitons as a dopant, and wetting agent and polar solvent were also contained. Then, respective luminescent layers were 
formed by the ink-jet method using the compositions in the same way as Exanple 1 to obtain an organic EL element. 

2. Evaluation of the Uminescence Characteristics and the Rim Characteristics of the Luminescent Layers 

The luminescence characteristics and the film characteristics of the respective luminescent layers of the organic 
EL elements which were manufactured according to Examples 1 to 7 and Comparative Exanples 1 and 2 described 
above were evaluated according to the following methods. 

(1) Luminescence Starting Vbltage 



A prescribed voltage was applied to the element and the appUed voltage at which a lumnance of 1 od/m^ is 
oDserved was denned as the luminescence starting voltage [Vth]. 

40 

(2) Luminescence Life 



i.r.J^^^I^^J!^'!^ ^ ^'^^^^ <^^fed out was set to 100%. and the changes in the 

luminance oTme EL element were measured under the condition that the elements were kept in continuous lumines- 

t^Tn^S^^ "^^'"^^ luminescence life is defined as the time until 

tne luminance drops to 50% of the imtiai luminance. 



50 (3) Luminance (Brightness) 



The luminance was measured at which the current was set to 20 mA/cm^. 



(4) Wavelength at Maximum Absorption 

55 

The wavelength at maximum absorption for each luminescent layer was measured 
^(«rSt fntvJ!!!!!f r ^^'e'^ at absorption of light at the each luminescent layenj of the organic EL 

element in Example 1. As the resurt of measuring the wavelength at ma)dnxim absorption for the respective tum.nes- 
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cent layers of the organic EL elements obtained in Exanrples 2 to 7. the same resurts were obtained. 
(5) Stabflity in Film Fomnation 

After heating the luminescent layer at 200 -C for 60 minutes, conditions for occurrence of defects such as cracks 
and deformation in the respective luminescent layers were observed by a microscopa 
The results of the evaluation are shown in Table 10 and TaUe 1 1 . 

.r.J^'^^ ^^sl ° ^ ^ ^ ' luminescent layers in Exanples 1 to 7 have excellent luminescence char- 
actenstics and excellent film characteristics, 

In contrast with ttiese Examples, the stability in film tormatfon of the luminescent layer in Corrparative Examole 1 
was poor and a dark spot was observed in the luminescent layer. Further, for the luntnescent layer in Ccnparative 
Example 2. an erosion o* the material constituting the head which is caused by chlorofonn as the solvent was observed 
Furthermore, tt was impossible to complete the formation of the pattern due to the dogging of the nozzle beinos 
caused. Ihts is because chloroform tended to vapor due to its tower boiling point so that a dry luminescent layer mal^ 
nal was gathered at and then aciiered to the nozzle hole and the periphery thereof to cause the ctogging of the nozzle. 

3, Evaluation of the Physfoal Properties and the Discharging Characteristics of the conposilions 
(Example 8} 

A corrpositfon tor the organic EL element having corrpositions shown in Table 12 was prepared, and then the oom- 
1 to carry out the coatng and the pattern fornraticn. "arTw 
Then ihey were undergone heattreatment under a nitrogen atmosphere at 150 'Ctbr* houretoconiuoateihe ore- 
cureofs in the oompositions and to obtain a thin film, which Ibrms the red luminescent layer ^ 

(Examples) 

]J'«""«'"'^"««»'«'ayw««B formed In the same way as Example 8 except that distyr^^ 
30 blue fluorescent dye instead of the rhodamine B as shown in Table 13. r r enyi was usea as a 

(Example 10) 

■nia green luminescent layer was formed in the same way as ExamHe 8 except that quinacridone was used as a 
35 green fluorescem dye instead Of the rhodan^neB as Shown in Table 14 ■« qu.nBcnaone was used as a 

(Example 11) 

The blue luminescent layer was femied in the same way as Exanvie 8 exceot that coumarin 6 <m« ikoh . w. .« 
(Example 12) 

^ used'L%"L'ESSi'2rr«2^T*!H*^*"^^ 

usea as a oiue fluorescent dye instead of the ihodamine as shown in "feble 16. 
(Example 13) 

SSsh^StllTif 

(Comparative Example 3) 

5 

The green luminescent layer was formed in the same way as ExantJie 8 avc^* mat a rrtr«n^«^- .^-^ ^ . 
and DMF Of 10 w,%*x polar solvem: and quinacridone asagreenfluor^mdySL^^^ 
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used, as shown in Table 18. 
(Comparative Exanple 4) 

The blue luminescent layer was formed in the same way as Example 8 except that coumarin 6 was used as a blue 
fluorescent dye instead of rhodamine B, that DMF of 75wt % was used as a potar solvent, and that no wetting agent 
was added, as shown in Table 19. 

(Comparative Example 5) 

The red luminescent layer was formed in the same way as Example 8 except that a composition which indudes 
aqueous solution of PPV precursor of 50wt % ; glycerin of 10wt % and diethylene glycol of I0wt% for wetting agents; 
and DMF of 30wt% for polar solvent was used as shown in Table 20. 

4. Evaluation of Physical Properties and Discharge Characteristic of the Composition 

The contact angle, viscosity and surface tension of the compositions of Examples 8 to 13 and Comparative Exam- 
ples 3 to 5 were m^sured. 

In addition, the occurrence frequency of the bend in the jetted direction of the composition and the occurrence fre- 
quency of clogging o* the nozzle hole at the time of discharging the cxsmposition from the nozzle hole of an ink-jet printer 
(made by EPSON Co., Lid. Model Na MJ-500C. the material constituting the nozzle suri&ce is a water repellent layer 
to which eutedic tetrafluoroethylene-nickei is plated) were also investigated 

(1) Contact Angle 

The contact angle for each composition with respect to the material constituting the nozzle surface was measured 
in accordance with the measurement method of the contact angle as stipulated in JtS K321 1 . 

(2) Visoosity 

The viscosity of each composition at 20 'C was measured using Type E viscometer. 

(3) Surface Tension 

For the surface tension " y " of each composition, the measurement was carried out by means of the drip method 
as follows. 

When a liquid is dripped gently from the mouth of a circular tube with flat cut plane, a droplet falls as its weight over- 
comes the surface tension. If the mass of the droplet is called the force pulling it downward is "mg'. and the force 
pulling it upward Is 2 re r r ("r" is the outer radius of the mouth of the pipe). Based on the relationsrtp between the two 
forces, the surface tension - y " of the composition was determined by measuring "m". 

(4) Occurrence Frequency of Bend in Jetted Direction 

When the composition was continuously discharged (at a frequency of 7200Hz), a time required until the bend in 
the jetted direction occun-ed was measured. 

(5) Occun-enoe Frequency of Clogging of Nozzle Hole 

When the conposition was continuously discharged (at a frequency of 7200Hz), a time required until the nozzle 
hole was leaded to be impossible to discharge the composition because of the clogging of the nozzle hole by the pre- 
cipitated solid component of the composition, was measured. 

The results of these experiments are shown in Table 21 . 

As shown in Table 21 . each of the compositions in Examples 8 to 1 3 has nwkedly lower values of the occurrence 
frequency of the bend in the jetted direction and the occurrence frequency of the clogging of the nozzle hole in conpar- 
ison with those of Corrparative Examples, and the occurrence frequencies indicated by the values were within the 
range of the practical level. 

In partiojlar. when alt of the characteristics including the contact angle, the viscosity and the surfece tension of the 
compositions fall within the ranges specified by this invention, the occurence frequency of the bend in the jetted direc- 
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0 ««th'l"2!l" 1°^''°"'" °*^^3tiv9 Examples, ttie clogging of the nozie occurred in a short time as soon 
0 as the dscharge of the composition was started, so that it could hanlly discharge the con^JsWon 

5. Fomation of Organic EL Element 

Then, by carrying out a vacuum deposition of aluminum quinolynol eonplex to which no dooina was carrind o. . 

' t^^rZT^T^J^" "^'^ ^ '^"^ ^ ^ - <^ «^e^?neTe?J^rs 

were fomied of the respective composilions in Exanples 8 to 1 3 

osition method, and thereby manufacturing the organic EL elemenlB. »»«»«'v«y, oy me oep 

6. Evaluation of Luminescent Characteristics and Rim Properties of the Luminescent Layer 

''^^'"'"•"escert characteristics and the film properties of the luminescertlavars formed from 
ExamplesStoiawereev^uated by the same methods as desaibedalS^^^^ 
ual>on of Luminescent Characteristics and Him Properties of the Luminescent LaJ^ ^' 

The results of these evaluations are shown in Table 22 

^ ^' '^^ "^'"«c9nt characteristics and the film properties of all of the luminescent lav- 

ewmemsrree from dark spots and have high lumnance and long life 

m«nS IfJ*!^*' ^ ^ '^"^ ^ -^^hods of manufacturing the oraanic EL ele- 

^^Trl^.^ n^'^T^'^ 'nveiJo^isTlimrted to 

inese emDodiments. NameJy, rn the method of manufacturina the oroanic EL eiAmnnf » m^w f...^^, ^ ! . 

Further, ttie method may further include a step in which surface treatment such as plasma treatment u V ir«tm«„» 
auplmg or the ke are applied to surfaces of pixel electrode, an underiying layS^^i St^e?S^to faS^^ 

Fur?,™^' BS^SZZ proteSve on Je 5Le 

ime4Te:;Z2r'"^"'^'"'^'^"^"'^'^*^'"^^^ 

uanwnen me composrtwn for the organic EL element includes a precureor of a conjugated polymer based oraank: 
ftx vanous organic EL elements with Ngh luminance and long life. 

mirations of the film design and the luminescem characteristics can be readily acNeved therebv enabiina tn 
Jjn^escentlayerandan EL layer which are<^^ 

Further, according to the ink-jet method, conditions such as the film thickness, the number of dots am the like can 
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be adjusted arbilrarily. so that the size and the pattern of the luminescent element can also be set arbitrarily. 

according to the ink-jet method, the element can be termed without being restrained by the dimen- 
sions ot the sutetrate and the like since the head can be moved freely. Moreover, since required amounts ot materials 
can be arranged at required locations, it is possible to maximally exclude the uselessness of waste liquid and the like 
Rnally. it is to be understood that the composition for the organic EL element according to the present invention is 
not limited to the embodiments descrbed above, and it is possible to make various changes and additions without 
departng from the scope and spirit of the present invention as defined in the appended claims. 
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Claims 

tl'^T^^^ '^^"^ ^^"^ compound tor ferrtng said luminescent layer and 
a. leas, one^offluorescem dye tor Changing me .um^escence'characterist^^^ 
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2. The composition tor an organic EL element as claimed in claim 1 , wherein said luminescent layer is farmed from a 
pattern of the composition which is formed by an ink-jet method. 

3. The compositfon tor an organic EL eiement as claimed in cfaim 1. wherein the luninescence characteristc is a 
maximum wavelength of light absorption. 

4. The composition for an organic EL element as claimed in claim 1, wherein the corrugated organic polymer com- 
pound is a hole injection and transfer type material. 

5. The oompositlon for an organic EL element as claimed in claim l . wherein the precursor of the conjugated organic 
polymer compound indudes a pdyallylene vinylen© precursor. 

6. The composition for an organic EL element as claimed in claim 5, wherein the precursor of the conjugated organic 
polymer compound includes a precursor of a polyparaphenylene vinylene or a polyparaphenyfene vinylene deriva- 
tiva 

7. The composition for an organic EL element as claimed in daim 1 , wherein the fluorescent dye indudes rtiodamine 
or rhodamine derivative. 

8. The composition for an organic EL element as daimed in claim 1 , wherein the fluorescent dye indudes distyryfoi- 
phenyl or distyrylbiphenyl derivative. 

9. The composition for an organic EL element as claimed In claim 1 . wherein the fluorescent dye indudes coumarin 
or coumarin derivative. 

ia The conrposition for an organic EL element as claimed in daim 1. wherein the fluorescent dye includes tetraohe- 
nylbutadiene (TPS) or tetmphenylbutadiene derivative. 

11. The composition for an organic EL element as daimed in daim 1. wher^n the fluorescent dye includes quinacri- 
done or quinacridone derivative. 

12. The composition for an organic EL element as claimed in claim 1. wherein the precursor of the conjugated organic 
polymer compound and the fluorescent dye exist in the state of being dissolved or dispersed into a polar solvent. 

1 a. The composition tor an organic EL element as daimed in claim 1 . wherein the amount of the fluorescent dye to be 
added is 0.5 to 10wt% with respect to a solid component of the precursor of the conjugated organic polymer com- 
pound. ' 

14. The composition for an organic EL element as claimed in daim 1 , wherein the conposition contains a wetting agent 
for preventing the conposition from being dried and solidified. 

15. The composition for an organic EL element as daimed in daim 2, wherein a contact angle with respect to a material 
constituting a nozzle surfece of a nozzle provided in a head of an ink-jet device used for the ink-jet method for dis- 
charging the composition lies in the range of 30 to 1 70 degrees. 

16. The composition for the organic EL element as claimed in daim 1. wherein a viscosity of the corrposition fa the 
organic EL element is 1 to 20cp. 

17. The composition for the organic EL element as claimed in daim 1 . wherein a surface tension of the composition for 
the organic EL element is 20 to 70dyne/cm. 

ia A method of manufacturing an organic EL element, comprising the steps of: 

coating a pattern by discharging a composition for an organic EL element containing a precursor of a conju- 
gated organic polymer compound from a head by an ink-jet method: and 

forming at least one luminescent layer for a certain cola by conjugating the precursor of the conjugated 
organic polymer conpound. 
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19. TTie memod of manufactun'ng the organic EL element as claimed in claim 18. wherein the composition further com- 
pnses at least one kind of luminescent dye tor changing a luminescence characteristic of the luminescent layer 

20. The method of manufacturing the organic EL element as daimed in daim 19. wherein the luminescence character- 
istic IS a maximum wavelength of ligW absorption. 

21. TTie method of manufecturing the organic EL element as claimed in claim 18. wherein the coniuoated oraanic ool- 
ymer compound is a hole injection and transfer type material. w ^ 

22. The method of manufacturing the organic EL element as claimed in daim 18. wherein the precursor of the conju- 
gated organic pdymer compound indudes a precursor of a polyallylene vinylenei 

23. The method of manufacturing the organic EL element as daimed in claim 22. wherein the precursor of the polyal- 
lylene vini^ene includes a precursor of a polyparaphenylene vinylene or a polyparaphenylene vinylene derivative. 

24. The method of manufacturing the organic EL element as claimed in any one of daims 19. wherein the fluorescent 
dye includes rhodamine or rhodamine derivative. 

25. The method of manufacturing the organic EL element as claimed in daim 19. wherein the fluorescent dye indudes 
distyrylbphenyl or distyrylbphenyl derivative 

26. The method of manufacturing the organic EL element as claimed in daim 19, wherein the fluorescent dye indudes 
coumarin or coumarin derivative. 

27. The method of manufacturing the organic EL element as claimed in daim 19. wherein the fluorescent dye indudes 
tetraphenylbutadiene (TPB) or tetraphenyibutadiene derivative. 

28. The method of manufacturing the organic EL element as claimed in daim 19. wherein the fluorescent dye indudes 
quinacridone or quinacridone derivative. 

29. The method of manufacturing the organic EL element as daimed in daim 18, wherein a contact angle with respect 
to a material constituting a nozzle surface of a nozzle of a deince used tor the ink-jet method for discharging the 
composition lies in the rage of 30 to I70degree8. y y ^ 

30. The method of manufacturing the organic EL element as claimed in claim 1 8. wherein a viscosity of the composition 
for the organic EL element is 1 to 20cp. 

31. The method of manufacturing the organic EL element as daimed in 18. wherein a surface tension of the composi- 
tion tor the organic EL element is 20 to 70dyne/cm. 
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